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[s7  ABSTRACT

A radio frequency transmission and receptlon system,
~ for use as an active decoy, includes a receiver 10, a-

transmitter 12 and a signal generator 20 for prowdlng'

- wideband noise signals for transmission during the in-
‘terpulse period of pulsed signals transmitted by the
. transmitter 12. A feedback circuit 21, including an

adaptive transversal filter 23 combines signals for trans- -

mission with output signals from the receiver to adap-

tively modify the wideband signals in the signals for

- transmission so as to render the receiver 10 substantially.
~ insensitive to recewed signals which are derived f'rom' _-
| -the transmltter : | | |

s 6_Claims, 1 Drawing _Sh_eet
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RADIO FREQUENCY TRA\"-’SMISSIO‘Q Al\lD
- o RECEPTIO‘\I SYSTEM |

~This inventlon relates to a , radio frequency transmis- -

5,047,774

sion and reception system and it relates particularly,

though not exclusively, to a radio frequency repeater

-~ having apphcatton, for example as an aetwe deeoy for

' aradar.

An active decoy tncludes a recewer arranged to re-

- ceive radio frequency pulses from a radar and a trans- |
~mitter arranged to transmit substantially identical pulses -

2: '_

blind the recewer 10 to genmne 51gnals from a remote

radar.

In accordance with the present invention addttlonal

“circuits are provided in order to adaptively compensate
for the unwanted signals. To that end, relatively wide-
-band signals from a wideband, noise source 20 are trans-
-mitted only during the “‘quiet” periods between succes-
sive radio frequency pulses, and a feedback circuit 21

routes a portion of the transmitted wideband signals to
a subtraction circuit 22 for combination with received

- signals from the receiver 10. The feedback circuit in-

1in the direction of the radar thereby to simulate reflec-

tion at a real target. An active decoy of that kind suffers
from .the problem of self-interference, in that the re-

“cludes an adaptive transversal filter 23 which is adjusted
‘adaptively to obtain a null at the output of the subtrac-

- tion circuit 22. Since, during these “‘quiet” periods, any

15

‘ceiver may also be receptive of a portion of each trans- -

mitted pulse due to direct or indirect transmission from

the transmitter or to leakage currents occurring within

~the system circuits. These unwanted signals can be .
--problemancal since they tend to blind the recewer to
o genume signals from a remote radar.

- In the case of a radio repeater for communtcatlons it

20

“is sometimes possible to introduce a frequency shift into

‘the transmitted or received signals thereby to distin-
guish: these signals. Clearly, though, that option is not
_-avatlable in the case of an active decoy.

Accordingly the present invention prowdes a radlo_ |

frequency transmission and- receptlon system compris-
ing a transmitter for transmission of pulsed radio fre-

quency signals and of relatwely wideband signals dur-
- ing periods between pulses of the radio frequency sig-

~ nals, a receiver for receiving radio frequency signals,
~ and a feedback circuit for combining output signals
from the receiver with signals for transmission by the

25

signal received by the receiver 10 will consist entirely

of signals derived from the transmitter 12, the system is
made substantially insensitive to such signals.

~ Since, in general, the characteristics of the l'eakage -
“and reflection paths 16, 18 change relatwely slowly, -
typically over the period of a millisecond or more,

whereas a received radar pulse lasts for a much shorter

period, typically of the order of a microsecond, it is

desirable that the adaptive transversal filter 23 should

“operate with a relatively fong time constant thereby to _
prevent cancellation of a reeelved radar pulse. Alterna-

. tively, especially if the radar pulses last for longer peri-

~ ods, operation of the adaptive transversal filter 23 may
‘be halted temporartly whenever a recewed pulse 1S

~ detected.

30
" cuitry for improved performance and flexibility and, as

If desired, the decoy may 1neorporate dtgltal CIr-

- shown in the FIGURE, respective conversion circuits
25, 27 are prowded on downstream side of the receiver
- and on the upstream side of the transmitter. The adapt-

35

‘transmitter, the feedback circuit 1nclud1ng means to
adaptively modlfy wideband mgnals In the signals for

transmission for renderlng the receiver substantially

| ._1nsen51t1ve to recetved srgnals derwed frorn the trans-
mitter.. o

The means to adaptwely modlfy rnay be an. adaptwe

 transversal filter.

The radto frequency transmtssmn and reeeptlon Sys-

~produce a transmttted pulse 1n response to each re-
celved pulse. - |

In order that the tnventton may be carrled readlly
into effect an embodiment thereby is now described, by

‘way of example only, by referenee to the only FIGURE
of the drawings wh1ch shows an actwe decoy in b]ock

schematic form. o

S Referrtng now to the FIGURE the actwe decoy o

- comprises a receiver 10 connected to a receive antenna
11, a transmitter 12 connected to a transmit antenna 13 .

55

the transmitter and the receiver. In operation, the pro- .

~ and a signal processing circuit 14 connected between

ive filter may be used either in an analogue mode as
shown by the broken line interconnections 29 or in a

- digital mode as shown by the soltd line interconnections

Although the present invention has been descrlbed

- with respect to a parttcular embodiment it should be -
-realized that modifications may be effected whilst re-

- maining within the scope of the invention.

" tem may be a radio frequency repeater arranged to
45

‘We claim: - _ _
1. A radio frequency transmission and reception sys-
tem comprising a transmitter for transmission of radio

| -_-frequency 51gnals in the form of pulses the pulses. hav-

30

cessing circuit 14 initiates the transmission by the trans- -

~ mitter 12 of a transmitted pulse 1n response to a pulse

‘received from a remote radar by the receiver 10,

thereby to simulate reflection at a real target.
-However, as described hereinbefore, the receiver 10

- is also sensitive to signals derived from the transmitter
itself, these signals being received either by direct trans-

‘mission from the antenna 13 to the antenna 11 or by

. 1ng at least one pulse duration,

and of relatively wideband SIgnaIs durmg periods

 between pulses of the radio frequency signals, a

- recelver for receiving radio frequency signals in
the form of pulses and having at least one pulse

~ duration, and a feedback circuit for combining
output signals from the receiver with signals for

cuit 1nc]ud1ng means to adaptively modify wide-
~ band signals in the signals for transmission over a
- time period having a duration substantially in ex-
cess of the pulse duration of the pulses of the sig-

- receiver substantially insensitive to received signals
“received thereby directly and or tndtrectly from
the transmitter. | | |
2. A system according to claim 1 wherein the means
to adaptively modify the wideband signals in the signals

reflection at objects in the local environment, illustrated 65 for transmission comprises an adaptive transversal filter.

 schematically as path 16 in the FIGURE, or by way of

leakage paths in the system, shown as path 18. These

unwanted signals are problematical since they then to

3. A system according to claim 1 arranged for opera-

tion as a radio frequency repeater wherein, for radio =

~ frequency signals received by the receiver comprising

~transmission by the transmitter, the feedback cir-

~nals received by the receiver for rendering the -
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pulsed signals, the transmitter is arranged to provide a
pulse for transmission in response to each pulse received
by the recetver.

4. A system according to claim 3 wherein the means
to adaptively modify the wideband signals in the signals
_ for transmission is arranged to operate with a time con-
stant of substantially long period in comparison to the
period of the pulsed signals received by the receiver.

5. A system according to claim 3 wherein operation
of the means to adaptively modify the wideband signals
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in the signals for transmission is inhibited when a pulsed
signal is received by the receiver. |

6. A system according to claim 1 wherein the feed-
back circuit 1s arranged to operate 1n a digital mode, the
system further comprising an analogue to digital con-
verter for digitising output signals from the receiver and -
a digital to analogue converter for converting to ana-
logue form the signals for transmission by the transmit-

ter.
I B A
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